Perioperative stroke is a potentially devastating complication with an incidence of 0.1-0.6% in non-cardiac surgery. Although rare, stroke in the perioperative setting is associated with an adjusted 8-fold increase in mortality, thus developing preventive strategies is of paramount importance. The recent consensus statement on the prevention of perioperative stroke from the Society for Neuroscience in Anesthesiology and Critical Care (SNACC) is a step in this direction.
mation regarding the optimal interval between the stroke event and elective surgery. In this editorial, the preoperative approach to a patient at high risk of stroke is reviewed based on the SNACC consensus statement, with additional discussion of the crucial question of when to schedule surgery in patients with a history of stroke.
Consensus statement on perioperative stroke from SNACC
The SNACC Perioperative Stroke Task Force recently published a consensus statement regarding the perioperative care of noncardiac, non-neurological surgery patients at high risk for stroke. 1 Here we describe the preoperative recommendations, which focused on the (1) identification of risk factors, (2) role of β-adrenergic receptor blockers, (3) role of anticoagulants and antiplatelet drugs, and (4) timing of elective surgery after recent stroke. Consistent independent predictors of perioperative stroke across multiple epidemiological studies include older age, history of cerebrovascular disease (such as past stroke or transient ischaemic attack), kidney failure, atrial fibrillation, and valvular disease. 1 3 4 In non-cardiac patients with five or more risk factors, the incidence of stroke approaches 1 in 50. In terms of beta blockade, the POISE-1 trial demonstrated that the administration of perioperative metoprolol to non-cardiac surgical patients with cardiovascular risk factors was associated with a significantly higher incidence of stroke and mortality; 5 a recent Cochrane database review supports this interpretation. 6 One of the central questions in response to this seminal trial was whether the increased risk of stroke was attributable to the study methodology-in particular, the starting dose and titration period in beta blocker-naive patients-rather than the pharmacology of the drug itself. Recent observational studies in large non-cardiac surgical populations suggest that even clinically routine administration of metoprolol is associated with a higher risk of stroke compared with other beta blockers with more selectivity for the β 1 adrenergic receptor (such as atenolol or bisoprolol), even when controlling for potential confounders. [7] [8] [9] In terms of perioperative aspirin and stroke, the recent POISE-2 trial found that continuation of aspirin in the perioperative period for noncardiac surgical patients with cardiovascular risk factors did not reduce stroke risk, but increased clinically significant bleeding. 10 In contrast, the initiation of aspirin was associated with a lower risk of stroke, but the authors themselves questioned the validity of this finding. 10 Finally, the SNACC consensus statement addressed the timing of elective surgery after recent stroke.
Although the recommendations suggested a delay of at least 1 month between stroke and elective surgery, despite prior studies suggesting no increased risk of adverse events, 11 12 there were virtually no data to support this recommendation. 1 The recent epidemiological study by Jorgensen and colleagues 2 provides much needed guidance in this aspect of perioperative stroke prevention.
Timing of surgery following stroke: does it impact mortality and perioperative stroke?
An elusive question in preoperative assessment and risk modification has been when to operate on patients with recent major vascular events. For example, the timing of surgery in patients with recent acute coronary syndrome is well investigated 11 13 14 (if not solved), whereas the timing of surgery in patients with a history of stroke has been inadequately addressed. This is clearly important, as prior cerebrovascular disease is an important risk factor for perioperative stroke. Since publication of the consensus statement, new data have been published on the timing of noncardiac surgery following ischaemic stroke. 2 While previous studies did not find an association of surgical timing after preoperative stroke with adverse outcomes (such as mortality) following elective surgery, 11 12 this recent analysis showed a plausible association between operating within 6-9 months of a stroke and increased risks of perioperative mortality, stroke, and major adverse cardiac events. 2 Jorgensen and colleagues included a greater number of surgeries occurring less than 6 months following the stroke compared with previous studies, 11 12 with a consequent increase in statistical power to identify an effect of the timing of surgery on stroke. Although observational, the data suggest that, if possible, elective surgery should be deferred until 6 months after a stroke. Given that contemporary data show that non-cardiac surgery is associated with higher risk for 6 months-1 year following an acute coronary syndrome, 7 9 it seems unsurprising that stroke may exert a similar effect. Importantly, even minor surgeries after ischaemic stroke were associated with adverse outcomes.
In a previous analysis of data from England and Wales, Sanders and colleagues 11 included 414 985 patients having elective major joint arthroplasty, but only 118 patients (0.02%) had a stroke in the prior 6 months. This led the authors to speculate Editorials | 11 that clinicians avoid elective surgery shortly after a stroke because they consider this a higher-risk period. The data from Jorgensen and colleagues focusing on a diverse non-cardiac, non-neurological surgery population support the clinical decision making inferred based on data from major joint arthroplasty, clarifying the situation greatly.
The unanswered questions for patients with prior stroke at risk of perioperative stroke
When to conduct emergency surgery, such as hip fracture repair, following a stroke remains unclear. Here the pressure to treat an emergent or urgent condition leads to a clinical dilemma. These decisions must be a compromise between the cerebrovascular vulnerability (or other medical issues) and treatment of the surgical pathology. Indeed, delaying surgery in certain high-risk situations may be associated with greater harm than conducting early surgery. 15 At present there are incomplete data to guide clinical practice in patients with acute surgical pathology and co-existent acute stroke.
Regarding time-sensitive surgery (such as for cancer), it may still be prudent to delay surgery since increasing time elapsed following a stroke is associated with a reduced risk of postoperative mortality and perioperative stroke. However, we should recognize that the absolute mortality and morbidity rate for some cancer operations remains low and clinical judgment remains the key determinant. A prudent approach should include discussion with the patient of the timing of surgery following a vascular event, and consideration should be given to delaying surgery if possible to reduce perioperative risk. Further details of this consent process are mentioned in the consensus statement. 1 Other unanswered questions remain about the heterogeneity of the stroke diagnosis (including severity, clinical symptoms and signs, and cerebrovascular territories involved) and the relative impacts on further perioperative stroke, the management of ischaemic vs haemorrhagic preoperative stroke, the impact of covert stroke on surgical outcomes, how to manage patients with prior transient ischaemic attacks, and the management of perioperative pharmacological agents such as the relative benefit of more highly selective β 1 adrenergic agonists. 7 8 9 Further information is still needed on perioperative risk factors such as haemodynamic control and arrhythmias. Although patients at risk of perioperative stroke, including those with preoperative stroke and other vascular risk factors, can have impaired cerebral autoregulation, 16 evidence is lacking for optimal management of their blood pressure in the perioperative period. 1 Furthermore, as preoperative atrial fibrillation is a risk factor for perioperative stroke, 1 it would seem highly plausible that new-onset perioperative atrial fibrillation may predispose to perioperative stroke. Recent data show that perioperative atrial fibrillation increases the risk of long-term stroke. 17 Given the issues over perioperative beta blockade, the prevention and management of perioperative atrial fibrillation in non-cardiac surgery requires further attention.
In conclusion, stroke remains a potentially disastrous complication of modern perioperative care; as such, the SNACC consensus statement provides important guidance and highlights the numerous gaps in our current clinical understanding. 1 Given the rarity of this condition in the non-cardiac surgical population, outcomes research probing large datasets offers an important opportunity to inform clinical care of patients at risk of stroke. In this regard, we are optimistic that further modifiable non-cardiac surgical 2 11 and cardiac surgical risk 18 factors for perioperative stroke will be identified.
Declaration of interest
Dr Sanders is a member of the BJA Editorial Board. None of the authors have declared any conflict of interests with regards to this editorial.
